Satellite Images Track "Black Water" Event off Florida Coast PAGES 281, 285 A mass of dark water, at times exceeding 60 km in diameter and spinning slowly in a clockwise eddy, occupied most of the Florida Bight between January and March 2002, cap turing the attention of fishermen, the public, and government agencies. The "black water," as it was dubbed in the national and interna tional press (for example, see http://www. naplesnews.com), was first reported by fishery pilots in the Florida Bight in January 2002. Fishermen reported that fish were not to be found in the black water and there were dead sponges in the vicinity, suggesting that the area could be a "dead zone" similar to the one found every summer off the Louisiana coast.
However, samples collected from dark patches observed in January and March 2002 showed that waters were replete with oxygen and that dark patches, while containing the red tide organism K brevis, were dominated by a non-toxic Rhizosoliniaceae diatom bloom, with chlorophyll-^ concentrations as high as about 10 mg/m 3 and inorganic nutrient concentrations typical of the latter stages of a coastal phytoplankton bloom. Normal levels of chlorophylkz are around 1 mg/m 3 . The mid-March survey also found a Mnemiopsis jellyfish bloom. News reports spec ulated that the black water was caused by pollution or even global warming. However, in 1878, similar "dark-colored water, coming apparently from the mainland of Florida" between Key West and the Dry Tortugas, accom panied by red tide and dead fish [Mayer, 1903; Fig. 1. This SeaWiFS true-color much larger patch. However, when a spectramatching optimization algorithm [Lee et al, 1999] is used to remove turbidity to obtain the total absorption coefficient in these anomalous waters (Figures 2c-d (Figure 1 ) and moved slowly into the Florida Bight, where it spun with a clock wise motion during December and January. It then drifted to the southwest in March, reaching Key West and moving through the passes in the Keys.
Numerical circulation model simulations and surface drifters confirmed this circulation pattern and the presence of a clockwise eddy (anti-cyclone) in the Florida Bight in early 2002.This information suggests that the "black water" may be the result of advection and concentration by the coastal ocean circulation of a patch of the K. brevis bloom off central Florida.This bloom patch, plus the ecological perturbations associated with it, formed into a coherent and persistent "black water" patch in the Florida Bight. This is confirmed by the presence of K. brevis in the mid-March black water patch. Hence, river discharge is unlikely to have been a dominant factor, although some of the coloration in the Florida Bight may have been caused by local river discharges because they are sources of silicate necessary to transform the early-stage K. brevis bloom into the later-stage Rhizosoliniaceae diatom bloom. However, the required nutrient may also come from some salt water springs in the vicinity-for example, Mud Hole Spring in Figure 1 -that carry 20-40 times more silicate than the surrounding waters [Fanning et al, 1981] .
Satellite images revealed that the black water reached the Dry Tortugas in late March and that it was then slowly advected into the Florida current. While there were reports of mortality of bottom communities and obser vations of selective die-offs of certain sponge species near Key West as the black water moved through the passes, the impact of the black water on the Florida Keys National Marine Sanctuary is yet to be determined. A preliminary survey of permanent stations was conducted in April, and additional surveys will be conducted later this year.
The event is a clear example of why a robust system of continuous, real-time ocean obser vations is important (e.g., http://imars.usf.edu; http://comps.marine.usf.edu). Oceanographic satellites are an important component of this observing system because they help trace the origin and fate of such water masses over great distances. But the system needs to include key biological, chemical, and physical parameters that can only be obtained in situ. An extra-solar planetary system that has some similarity to our own Solar System has been detected for the first time, a prominent team of planet hunters announced at a briefing on 13 June in Washington, D.C. A planet orbiting the star 55 Cancri in the constellation Cancer, 41 light years from Earth, is similar to Jupiter in some key aspects, according to the team of astronomers. The planet orbits its star at a distance of about 5.9 astronomical units (AU); this is close to Jupiter's distance of 5.2 AU from the Sun. Also, the new planet's slightly eccentric orbit takes 13 years for one orbit, while Jupiter requires 11.86 years.
"With this analog of Jupiter orbiting the star 55 Cancri, we have the first sign of a planetary system with an architecture qualitatively similar to our own Solar System," said Geoffrey Marcy astronomy professor with the University of California at Berkeley He said all other extra-solar planets that have been detected orbit closer to their parent star, and most have elongated, eccentric orbits.
"Most of the planets found previously are like distant cousins to the planets in our own Solar System, but now we are finding ones much more like ours. We are getting closer to our brothers and sisters," said Hugh Jones of Liverpool John Moores University in the United Kingdom.
While the newly-discovered planet is 3.5-5 times the mass of Jupiter, scientists said its detection is a step toward finding a true analog to our own Solar System, which will help to assess our system's uniqueness in the galaxy and perhaps help to understand how it was formed.
Paul Butler, an astronomer with the Carnegie Institution of Washington, added,"We hope in 10 years for the first time to say with hard numbers how common or rare are Solar Sys tem-type systems."That will allow time for the astronomers to obtain sufficient orbital information about many other candidate planets, as well as to extend their search to additional stars.
The Jupiter-like planet was one of 15 announced by the astronomers, and brings the total of known extra-solar planets to 91 since the first one was discovered in 1995. The team also announced the smallest extra-solar planet ever detected, a planet 15% the mass of Jupiter and 40% larger than Earth, orbiting the star HD49674 in the constellation Auriga.
The team of astronomers currently is using three telescopes to conduct its Doppler shift planetary survey of 1,200 stars, 950 of which are in the Northern Hemisphere. However, within a few years, the team plans to extend its search to 2,000 stars by also using the 6.5-meter Magellan telescopes in Chile. That would allow them to survey all good candidate stars within 150 light years of Earth.
[As this issue of Eos goes to press, the detec tion of still another Jupiter-like, extra-solar planet was announced on 18 June by a team of European astronomers led by Michel Mayor of the University of Geneva. The planet orbit ing the star HD 190360a reportedly has a a mass closer to that of Jupiter than the other newly-detected Jupiter-like planet.] Fig. 1 
